Opacities / Cepheid variables
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Cepheid variables are stars whose intrinsic

brightness varies periodically with time

Cepheid instability strip
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« Period ~ size ~ intrinsic brightness

* "Standard candle" = dist. indicator

Cepheids.vg

Magnitude

nN
o

N
h%

x10° +10
AR’[ AR
! /\/

T 71T 1T T 1 T T 71 T

| S I 1

0 02 04 06 08 10 12

Pﬁase (of 5.4-day period)

T r1r1rrorrrenrTrT T v Tt T
. * .
®
- .'.Oo |
e ®
| o ]
o ®
[
* [
°
5 s _
- ’. -
&
— —~
) ISR U SN0 Y TN N N TN N TN A AN I N S A |
3.2 10 32 100

Period (days)



An example Cepheid variable is seen in M100 |§l

Cepheid Variable Star in Galaxy M100 HST-WFPC2
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Galaxy M100,
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Cepheid variables are the most accurate distance

indicators, and establish H _ in the neaby universe

Hubble Diagram
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« Opacities are an essential ingredient to understanding Cepheid variables
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Cepheid variables occur due to a global

Instability in the star
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Each bump causes a d k/dT,
which can lead to pulsation

e The "beat Cepheids" are very
sensitive to the opacity of Fe
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Experiments on the Nova and LULI lasers have

tested the opacity modeling for iron
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Opacity experiments relevant to astrophysics have also

been conducted on the Helen, Pharos, and CUQOS lasers
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